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8 January 1975

MEMORANDUM FOR THE RECORD

SUBJECT : Lear-Siegler v. United States
Court of Claims No. 192-74

REFERENCE: Memo dtd 5 Nov 74 to DD/ORD/DDSET fm AGC/OL,
same subject

, 1. Based on the replies to the referent, I have told

Mr. Plotkin, Justice patent attorney, that I had been unable
to learn whether or not a description of the alleged invention
involved in the subject infringement suit had ever appeared

in print. I did suggest, however, that he might want to query
AEC, in as much as there was a possibility that Teflon might
have originated during the course of work done under the
MANHATTAN project. Plotkin allowed that this possibility

had not occurred to him. He was profuse in his thanks for

the suggestion. As regards to his contacting Dupont, he

said they had already been down that route without success.

He also discounted the possibility that the record research
talents of the A. D. Little Company could be of any help.

2. In conclusion, Plotkin again expressed his thanks
and wished us well in our "battles on the Hill and elsewhere."

STATINTL

Associdte General Counsel

cc: OGC

OGC Has Reviewed
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9 NOV 1974

MEMORANDUM FOR: Deputy Director of Research and Development,
DD/S&T
Executive Officer, Office of Technical Service,
D§E, DD/SET
Chief, Procurement Management Staff, DD/S§T

SUBJECT : Lear Siegler, Inc. v. United States
Court of Claims No. 192-74

1. Justice has advised that the United States is being
sued for infringement because a Government contractor used a
patented item without a license. They have requested our
assistance in determining whether or not the alleged invention
may have been described in a U.S. or foreign publication
prior to June 16, 1959. To this end, they have provided
copies of U.S. Patent 2,885,248 and U.S. Patent Re 24,765.
I am advised that these patents concern an oil-free Teflon
bearing that is used in the landing gear of jet aircraft.

2, Could each of you have the enclosed patents reviewed
on the chance that we might have knowledge of a prior pub- STATINTL
lication?

ssoclate General Counsel

Att
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2,585,248

MOLDED BEARING 1TAVING 1.OW FRICTION
MATING SURTACES

Charles 8. V/hity, Bier
Application June 16, 16535, S=rinl Mo, 516,023

Y6 Clabms (CL 303—239)

This invention relziss to bzarings, and prrncu,arly
to a built-up type of beoering madz from resinous, sin-
“tered and like materials,

Various atterapts have been made heretofore o cm-
ploy p"ctfc restnous materizl for baarings which _":r

certain applications have prC\V‘J 8 For heavy
or concentrated leads, such proved in-
adsquate, primarily Loeavss the whaich pro-
vided strenpth against fiow had hizh fiiciion character-
istics.

In one form of the p.um’;'r invontion, a thermosatting

1§p" of resin raaterial is cmple w"»'~h Is shepad to
the form of a rmating bearing elemont when in rxo\'se:-
table stace so that aftep it is <hzpod to mute with a bee

ing surface it may bz hardenzd by the epplicet .M ot

heat.  The material is built up to provide s
azainst flow 2ad distertion ucder load and the b
surf“.c is prc!s*at}y formed of an cmbedded resinous
materia] which has low friciion characieristics so ihat
JYitte resistance to initial breakes .'._» is offered,

One nmcthod of forming the plastic insert for a bzll
and socket RSS»Y}‘.b‘j, by way of cxample, wonld b2 to
employ cireular fabric disks to ferm a smfd
Such disks zre made of lzht czavas impregnat
phenoformaldehyde resin or = shniler type of thermno-

setting resinous miaterial. A finzl Jayer of Teflon cloth
is placed on the plurality of lzyers which are then
cold-shaped ialo a sumispherical form ia a die sat or
similar device. This aszembly is thien placed in the
cavitics of a die set of a tvps 1o which pressure #nd

eat may be applied. The tims and heat are accuratzly
reguluted so as not to compiziely cu e ﬂr\ ,Lm ma-
terin) but have it reisined in 2 15
asseinbly thus made has the T
bondcd lh:rm" by t‘1c plw'M of the
rcsinons i ’.ux..\ .o“m.d over the tureads oi the Tef
cloth is removed by some simpls pr om: , such o3 va
blasting and the Ike. A fuid under pressure con
iny a fing abrasive is Jirscled over the surince to reinevs
the resincus material aud expose the thieads of
Teflon cloth material,
Buring the molding
Yie poriions are so shapad @3
recesses on oppositz sides of
arsns nre provided on e bon
{ubricant therein, while the i
cpposite ¢ 'e eppaze recesses i the
which positions and anchors the fncart zeainst
movement. It is ta be understeod that a bar
terial may be placed between toe sl &S of th‘
and sup mm“" me mler (o
insert in pince. Tho insert §s
socket of a joint end pressme
ball, fseil and the sothiet in2a wmoy
the sire of the joiat (o canse tie
to form fsslf n.wm( dy to e b
sorohut, \\’!‘.U' \x‘ : relatic
e st Xpproved For Release 20

tse cavities and mating
10 prov ide rrojections &nd
the iaseris. Tae recessad
suilace 10 retain a

staps,

ing

aing projections on the
supnoriiag maneer
a turung

irsart

is :=_ l.‘):

n aps

[

19

KN
o~

00

2
plicd at a temperaturs sufizicat {o get the resinous ma-
terial to have the insert hardened when in r'nlim' r=la-
tionship with the bearizg surface: MWhen luticalion
is desired, a Iubricant is pinczd withia the recesses
the insert wnd the mizting surfuce of the Lall before the
pressure is wprlicd to 1 muly. In certain apgplicas
ticns the Telen imzicrial will provide the necessary
lubricating feztlures since it §5 of e Jow friction type
and no noticerhiz amount of increased force will be
5 the joint.
tee mmalia o;:j:c::, of the favestion ars:
L\.«n.fl" mads of a mate rial sufiicient to
ing a low Iriction

‘of

to ;»rm'h.»
resist d:{mr

a the b nz
srede of a nsE" reaterial bavisg a low
friztion tous nzslerizl embadded In its bearing sur-
face \T‘Wh reducss yesist ay and pro-
vides a cool cpuaing bearing 10 comstuct a
kearing of ared ] h:wh~ dded n tha
interstices theis terial which prov des
low friction operating b o ristics to the bz to
form a b 'rin,'; of = nz mazlerial in posiseilabls
stage h".\ embzdded in the mating bearire sorface
=11 OF which is formed

‘-‘ )

uml»r pressure and haord-

t, and, In gencral, to pro-
le m:[..rul hav fug ein-

fow { iel, all ¢of which is

ion znd cconomical of manufactare.

SUTInCe;

aring;

beddad {‘ ‘r*m a
simple in consau

Oiber objeats »ad feciurss of novelty of the inven-
tionn will e speod ted out or will beceme ap-

parent whey
e 1.m.r'vm,
juncticn with P

Finure 1 is 2 scetianal vizw of 2 boll and sochel type
of bearire, embodying features of tic preczat jnvention;

Fiz. 2 is a brokoa sectional view of & ball and socket
joint, similar 1o the joint filustratad in Fig. 1, showing
another form theroof;

Fie. 3 is a szctisua] view of a joint,
Hlustrated in Figo 2, si\.m.rw a furiher f
joitt Inay asswnz;

Fig. 4 is a view 2 sniined chaft J sacket having’
a bearing sleeve lunbmx 1 to pr oxz z a perfect en-
gagernent bebtwesn the splinsd areas thereod;

Fiv. 5 is a sectiom] view of a plistic 11>9r' eraployed
in the bali :‘m’- cozkey bearingof Via 1;

iznal visw
aken on tha line
'.L\\ of 2a tinpregnei
Lody portion of m; ins

referring, for a boter anderstanding of
to the fm!b‘.vi:.; Cuscrintion tabien in con-
the mpanying diawings, wherein:

“olo
allor

stmilar fo that
o1 which the

of the structwre
G-—--G l"l“fLOA,

2 disk a plernl-
ert of the

Vie. 6 Is & h.u.'kc:n seris
5

ted in Yig

ilhustro

b

b\:mn_; ! umd m} .2 and 3;
Fig. & is & ticmal view of a p'ur"my of the digks
HMustrated in Fiz. 7 shown in <incked relations ..1;,

Tig. 9 iIs a view of the stacked disks of Fig, § after
being co!d formed Yo semispirerical shape;

10 is a view ef an in=rt moided from tha as-
sembiy of Fig 9;

11 is a plan sicw of the structure jtlustrated in

Fio,

Vig. 10;

Fig. 12 is.a secti fwral view of the structure itlustrated
in Fiz. 10, t1ken on the fine 12--12 thereof;

Fig. 13 15 an enlaged, broken seotional view of the
bearing suriace of the iararts jilustrated ia Vigs, 5 to 12
inzhsive;

Fia. 14 is a pomsnstive view of a heavy banging enme
badying foatares of thrrre aventiong

180 a secticn ) view of the structine fllastrated
L34, taken on b line 15--18 thereod; .

1G 13 nu enlnonnd, broten plea visw of a surfacs
formed Tonn sintered narticles;

L""l\l

of a
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. Fig. 17 is a view of a bearing ilar to that {!lustrated atane. The comb e luﬁ’l‘w.u#r of the Tedoa cleth ¢
in ¥Fis, 14, when in eylindricai 5, und the surface of 7 Looaring covitructed of either thermoplas.
© Fip 18 is n bro%en sectional view of the stvcture jllus- tic or therinosetting neterial -provides the desired low
trated in Fig. 17, taken on the loe 18--18 thurecf, friction charucteristic, wiile the solid backing ledy 1o
In Fiz. 1 a ball and sockel joint 21 0s itustinted 3 ton provants uny defouming or flow of the muterinl "fhe
raounted oo a yoke 22 baviaz 2 epindie thereen (no Tefon clath 'ncrcinlcfcrrcd to is by way o_c.\ aplc, since
own) for supports x a front wheel of a vehicle, In Fiz other low rri"u‘on ranterial, such as nylon and i lite,
2 a ball and socket j-»-’nt 23 s ittasrated mouinted en the raay be subotituted for the "Iefion on the beonring surfecs
toltam end of the yohe 2%, Yoth of m-y\m being chown of the insett or 't:cmm" body.

1 pe sition of assembly, the ]omt 27 being dispaszd at an 10 Powdered Teflon, nylon and Jike substaacas were first

am: = 1o the vertival, In.: joint 21 vomyrisas a truncated wnploved wpon the surface of the inse rt cnt, cvs to the
ball 24 having asiad 25 thercon providad with atuperad cold ﬂox‘-i'»;' of these m'\t"ri Is under presst sitre, they could

pa.z on 248 torminating in a threcdad end 27, l}‘;» stud not bz retained in contnet with a mating b:'- 2o surface.

is secuied by a nut 23 ta ore nun of the veke 27 By cmpln‘m" such matesizly ia shoct fo

dished stumpirg 29 mates wiih an epertu . 15 cloth, perfarated shacts, or shects hav i_-

inyg 31 about the bl 28, the tvo :"-':; : or fihers veven (e 4 poious muteri:
bied on a stipporting erm 3% of ta ¢ that a paysical bord could ocour \,-t'n'v:’ y such sheet
mearsy, herein Hlustrated as by bols 27 '. o ele maierizl 2ad the bicking mate :-1 ‘..U,f&:.qr) R\
raeat 34 is sealed to the dish-shapad of i of thz low fricticn maiciizl is obtajped. The gly:
stud 25 of the bull 24 to prever L the o 23 Lording of the low fricion materiz]l by the baskiaz ma-
grime (0 the cavity about the tall, A pal opposity I:r.':.] prevents the cold fowing of the Teflon ot lite ma-
dispo,c'\;lrumdtcﬂ hollow \]*‘ rienl inserts 3¢ touinken lerial and ile low {riziion cha c(-:i\u\:. arg sraictzined
about the ball in pressure engzem i betwesn the mn bearing surfuces, BDefore the Nnxd
”9 G d 31. i asirable ta reinave (e fitm of Load-
¢ ball and sechet joint 23 of Fig. 2 cmbodics a stud ; 1 o the surfaze of the Yo irictica
36, s..nml.u to the stud 2%, ha Let 37 t'..:rfon i-x d D0e sui::-.b]; mezng, #s by air tlasting ur the
plece of the ball 24, A cup-shup.qg ] of Lrar-
the socket 37 and contzins a ” . ranigly
stemt 41 W .mh '5 mO'mfc(x on & SuE; ing & i3 of the Way, CNpO! i i sterial w ‘»",!i then

r\
n,,

vehizie

seats’ the cvp :h..pul clement 35 ead
W.Cl.n the sochel 37 and the ball 35
vided, construcizd in a manner here

In Fiz. 3 a similar bell 2ud socks

iction charecio S,
¢ friciien breuk-pway, couplad with
(““lll"s which are gesiradle between the

bairing sur-

employiag the swone stud 36 and s ’ﬁ:‘.
‘ N
hallow b.ul 47 provided on a stampin Adtar the several Jeyers S1 have been a nfm d with

stanging 49 mates with the stamyp
sea} to be c-x*p)*"cd between the
stud 35, An insert 43 s croployed !
tion 47 and the ‘\On\ut ﬁ']

the t (*p Taver 52 of Tefun, or like material, the assembly
jsthencc'ds .u.p,.. to a semispherical farm, as 1!.‘ n..tcc
a2 F‘... 9. Thise lies are then placed ia a mulii-
cavity mold nad \‘1'!33(\ to th: form illustrated in 1-‘2;5.

Referring o Figs. § :, the manner of can- 14, 11 and 12 under presaure and haut, the heat b
structing the inserts zmd 45 \'-z\l cov be dostribed da apeiied for a su:‘i:i !t time 10 cure the resinous malc ru.l

detuil. The m ain b.sf!y 10 tioa of the invect uzy Lz of . to the ;-rcv-n :Lle The ol for tha insert 43 is so
any rmterial known in the art {o L2 sultable vh: his formed as o prov lots 54 on the onler face of the
a presctteble stage 30 ihat it mzy be formad te the }‘.‘_-p;: 15 invert Cispasal at ?*r"c' i0 o.-ch ciher aod 1:u.v.srd
of a mating Learing surfoce and set theren "’—. in the proicctions 53 on aeg face jn sliznment with cach
example shown, tie fnsert is F)'{'vt_ up of a pleratity of “7\-’r As 15“.'> rute Cthe badis 32 and

fayers of ¢lotl 1'n:z: rial, such as iz 10'% Sl"ls £6

i canvas )f"«"‘rl :

=4 with .'ikn'l ane

with 2 suitable resinous material, TheJayers %1 for ard projections 55 10 therety Jocate
erubly cot ja circular fora and s ..tmh d upon cihier, zn thsinseri on 1 <upface u' d pre ot it \'r £ TOLathg
The top juyer 83 whi toarine swriace is Prcfc:ubl)‘ 4 hv ftag imetetia 37 zc; -ovided :-r-rgn:’c.:‘:m
of Telian cloth male : 'x.lg, tandad 10 securely bend the insert o balt surfase. A Jubgi-
to the resinous i is 10 be vnder- cant may l\c pleced in the exeert o' dats 5.4 of the insert
stood thut e s n.mm.“ of the prenaformnidehyds - bafors prossure is prov.dad botwe 27 and
terial imyregnating the dishs 3% we ample g3 he oeli 39 suiidently Lo defamn n:...‘u:l

since it Rx wall kno

>?:,\' v of exa }
»t oloer of the ipsert 435 to ihe elact shape Y ating sirface

wro lo tese skifled inthe ant o!

R
types of thermosetting rexins oy bo substit therafor. of the socvet and boll
It is to Be furth: the re inl may nsserntly when under Qres
be used to form ¢ oo'I" of tha insert with lath of ihe insert o have it
material embeditad thercla and with the Juver of Tellon go phaiicel seetions of the sorket §
or like low friction mat cibedded in the bearing iherewith,  While it Is =« 5--35’73 SMp
surtce, adcorniely finis! 'md polisi at

The Tailon muterial 81 is a typz of resin which will in exan AieTs S0
withstand €GE° opemting temparature. 1his §5-desirable wocuratyly beoman "‘n“d to wals w

accurntely muoldirg the insert to
suring surfaee, necttate mzting relationship
reoating trea without the b.ul and so.

natine d lln"l"rs

to produce bw.rm'w which miust \'.,(‘ stand such tempcra-
ez, A resin for the bo Jy wonld te cm"ouh. whith is
moldalle 19 a drsived shape at such juch (o z*:r\x'...rrs
but which v uIcn cool beooin parma: \.h.j

b
w
=
- .

i et . T a0y - el ~ 3 T
The Telon eath, when o wed i combinition \u’h 12 insa el Si i a simiier mareen, .'l«
seeh thern ;v!ax!\:' materials, wiil produce te Jow &7 erior of tie boc for the

type of mirface 10 the Toaring vnd with withspn ) 2l 240 A pair of e sedtor elen 15 asaaninted

with the Lirh vperatioe tony eralures thy fromy the tep and the other fm:u (h‘.

terenl ateelf comld pot be employed sucees fully to cons tem and Imw-u ra iy pravidod by the plates 2

strict such o braring sinca abowe €33° 50t Lecomaes bafore nad drring the tinwe leat is applicd

jelly-Tike w Tormn arnk flows under pressre wieadn a cold pp resinous weterial whish therealter remaias
.
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< * Kl
shaped 1o thz ball. In the form hereln r&trw(l slots 54
are disposed in the inner face of the insert nad the pro-

jrctions 63 '\r omitled, althouzh these could be 170
vidad, A suits Lonois 15 mnte JD] 57 s::?-‘:f:s e Diserts

to thz dishshaped pertons of the plates 22 and 31, The

Shaping of the mscr's to thz hail with pressere on the

iusert malerizd @ ien in preseitaiie stage 2ad the harden-
¢

.‘.

msiratagd, o
ciaimed in the ¢ypending o of Charles SO W 2,
Scr?"xl WNo. 395,093, file scember 8§, 1953, now "atv nt
No. 2, 335,521 fer Ball Joint bc:."\n ‘Sl*L'PxL‘r"
The investion is not Yimited to inserts for ball und
socket joints hereinabove daecribed by way of exa pls,
but 23 shown in F‘f': 4, 14 {0 19 r"‘.m\L, 1ke invention

ing of the inst.i: thoreafter is i) n...f and

L
c
s
-

huzs meny otnu appiications. In Fig. 4, for cinmple, 4
tepered splive shaft 01 is to b‘. mated withia e tapered

tore of & supporti-z element €2 vithout any
play therein 2nd with surface cwﬂxn:nt throughout the
catire mating h such au errengement, a splined
slenve 63, made of a thermosellicg resin in the
stzge, Is sheped (o mﬂ.m with 1he splires ¢f 1}.
61 and €2 1nc L.l.'\.xhc n.

tion of arcsvare
and 62, the ma
engaze e entd

splined 23

aren,

E»:

antire maling surfuces h;.
jections and rezesses znd when heat is oyl
Cessembiy the material of the sleeve s hardered and a
substantially solfd . d-iving re mxa'".np resells between
the shafl 61 and 1the s"":pnmrw c ement &2,

In I-M:. 13 it will be noted that the resincus material 64
of the ingert 51 is forced zbout the u]rca(s 55 ond 66
of the Teflon cloth rasterial whish pi‘ sicatiy beonds the
threads to the rcvn and provides a film of resin over the
ouler surface of the thrends, This Al of 1naterial is
removed by (he vapor b'ast pro or. other reans o
hereinnbove referred to before ‘i'r.v mc»‘
and hardened in the &

In Figure 16 a fur ‘"'r fr.: m nE L‘\c
trated, that wh erein particle
like aie sintered to
art, but in the pre 3 ;
cf the Tefon, or like material 6
stices between ihe pariicles 67,

rtis Eoally s

the Tellon, or lite materizl provi
r}\'r?L.mm:Ca for the bearing s
elin of a lignid ok

ploye

In Figs, 14 urd 15, a further form of the invention is
illustrate d ln’:‘ wherein a heavy jonrne sieeve is dis-
employed on railway surs, The
ing 19 cen «d ina well known
tial ¢f s\nm,._rt
nl and provent

l)-ﬁ.‘: SWAY "rw 2w 1
In }l;',r. 17 arid ).3 ool

itustrated, that whoreln

s bopaled ta a met

outuer strince, :

Telon, or Jike sheet as Lizrelnahave deve m..._'

theredn, The two units .

thrieaded within a sleovs

vod prevends

]2 \L‘EH l‘l

W }u‘ i}

1 Teflon, o
ol to Uie body et i

o tic oos

RO s pande of

atreiad, when dees

‘l'l. 1(.. l‘ﬂ
!(\..,.s a jelt

" J‘_

©

30

G3

V5

S
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which fills all of the
thereby provics tha
sulting bearisy clem
resinous momesial, the

in woven or shect fo
the resin inay p
theretn,

inisrztices belween the pucticles, to
lo-v fiiction chogacteristic lo the re-
ent. Wihen the body material iz a
on, ar 1 ne xvn.:rh! Iy pru:r. “U

- .chor !‘*" z'ﬂm'l
.xna‘)!c of vrithstanding Jod
shocks while having a dech; Jd low friztien characierstic
without the pizsence of 2 ]J Tic. Revesses, however,
m:‘y be provided jn the tezring surface in which a lubei-

ant mey be reizined to furirer reduce the friction en-
gq.;.n.v nt between the bearing surfaces.

What is ciaimed is:

1. The method of forming an insert for a ball aad
socket joint which incluzs the sieps of: cssembling a2n
insert of postyéttadie resinous ma ‘.ml havirg a layer

f;cnxoua resin material of low {riction thaiacte eristics
he bearing face therrof, p.;.c.rm:n'v the asseribly to
a.';'..::dy the shape of the kall end socket of the joiat,
ving the excess 1e material from the face of
tona churactersistics, and os-

raving the Jow |
ing the inserts betwecn the ball and sockel vader

-
)Jh.

ire whils applying heat thereto to hwden the pest-
sctizdle resin when ha avirg the shape of the bearing
surfzce, :

2. The method of forming x
socke! joint which insluds
<

iasert of post

3
of pervious resi ezl of low frict c-n ch'xruct 1s:lcs
on ihe¢ vearing face trerent, preformin 18 the a"cmb)y to

substantially the ¢har
removing the ex
materic} having 1
thz m:’rls B .-
while m“"'im heet the
resin vwhen hmu ha
plas ing a a tubsicant i.
the Insert before the
and sockeb

3. A bzaring having a v -
emnl“ m. r:.'.l :';:creon
a cloth, the profn
Tefion t.‘.rw,s n..mg
terinl which extends
weave of the throsds
1o the body, subs:
threads being dis;
provide th: Jow fr

4. A bearinp ¢!
materiol, cad TeSor
like clement,

of the Fc.:on threr
material which exte
threads to mach
02 harden

f"'" ':.‘L 1:.

2 b::‘l #nd soctet of the joint,
matzrizl {rom the face of
n charactesisties, zssembiing
-:ull and socket uoder pressure

210 to hacder: the postsettable
zpe of the beiring surfsce, and’
s ia the tcarimy surface of
y of the insert with the ball

wi

with a face of hand-
threads woven iato
of th¢ rear face of the
in the hardenuble ma-
interstices betveen the
leally anchor the c]o:h
1.‘;c ‘rom foce of 1o
cnable material tt’.v
d bearing.
a fue_cf hardenable
related 10 form a clath-

=1 bady
Telon
ns

emhed c:‘d
13

e

ard
18

! c!:;zv_‘nt bcing d}:-
2l to provide the lew

2 c?;m,nt

terial of strin form havin Y

’\L"‘ r'\"v‘n. H m*J tha 0.'. :r

frizticn s
3.0A ¢

10
.hL‘

the | .nd\.l :\.\. mateiing v
betweoon e threade to g
ke eloment to the s
of the front foce of the e
Darden

aachor l ic C]Oix'
'Losubstantially oq
cd above (ke
tiction surface

Sing Qispe
the Jow

for =
5. bruving Kaving o body
with g fuee af ‘-x.\ .\.."c'x Heprlindes

the '--""S 0..

Nt

it sad
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This inventisn relatos to low fiction meo tu‘la.s, and
more particularly relates to a maihed for maling ood the
fabrics wiich result fzom the use of such methed and
materials,

Low friction plastic materialz have had very
uso as b rhzs, zals, pistens and tae ¥, for dilferent
Teasons, some of v .~.-h are foilirrzs at lew traperatures,
~old fiow, change in physical characteristics undar heat-
ing and pressure, and lack of btonding u.ir.uctcmtm

‘The presc inventioa prmarily ¢ np.ojs piastic

{als which themszlves have low Sriciion characteristics,
and is boased o t‘nuru covery taat nuexsectedly vseful
low friction suifacas oo rrc"u"m if pm.mc materizls
having relativaly ]0“2 Triction chiaracteriztics are eraployed
in the form of ifbars. A snppum o surface iz jro-
vided which renins the fibers in posivon to resist cold
fiow during the period of relative rdotfoa between the
surface carrying the low friction materiat and the cpnosed
surface whean fhe surfaces are loadsd, Warlous cttempts
have been mads to sunport the fow friciion meoterials so
us to resist colé fow during use aud doe to the ¢ '“pl;cuy
of handling and easz in mmanufactuning, the tinven-
tion coutesaplates s conloymeat of tns ’§’< 3 woven
form. By this mcaas the fibars :
ported 50 @5 to be subsicrdially un
orona suppcm‘rm swrface viov e irto

The compound fabric waate
fibors is lm.u d to a body rmvds z’w.u s ;‘ able mater.*‘v
10 m'm bcw ;
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nans Dicron, T polyst s polytaeric funresarbon
resing incladiay t(.ududur&} ln ‘Jzne, marketed vider ths
trade nome Telar, snd the monosiforo-tl \uo;o-tw,;,;.;:a
resirg markated under the teade nomes of Kel-F wsad
Fluorothen:, available from M, W. ilcllogs Co. aud
Urion Carbide and Carbon Corp., respoctively.  L¥or
cortain applicntions, vinyl cblarids resin tibers, cooumers
cizlly availzole vader the nars Saran and markeied by
Dow Ciiemicn Compuay, wre also nsefuli i The totras
ficoroethylene rosirs ars uewsvally sups sciov to ths ciher
resiit fibzra for the purposcs of this juveation as they will
withstand approsimately 500° temperature, alihough it is
to be undersicod that other fibors ave satisiactory for
lower tengerniure applicaticon ‘,:m will even be prefecrad
for cumm "“"“-C?!.O““ Lazauss of lower coat and proater
casy in mepufacines, such as mylon ang polycm“l"nu
fibs .0“" r-'\T'rn H of s invention 2 the
10\’/ friction faces prepared there om rmiqualy differ
irom eolid Lolies or f‘.fr ‘3 of tnc san.e materinl becauvse
in certuin app cations, where shest 1 at':rx,,lb have com-
pletely fniled, fibers of that 'r-e uterm‘ tniformiy Jis-
posr*d el pv‘n"’ly raiab ed poainst f’fsw on a sumilar
surface have proved fo b z hry, The low fristion
fiber muterial in most m : rm bmd readily with:
ciher maaterinls, and in order assure a good boad,
tondeble fibers are woven on t} lcv"rs ide of the
woven low [riction fibecs co thet on the workiag face of
the resuiting woven material a low friction ruu:w.: will
be provided and oa the epposiie face o boadable surface
will be present, . "Thus assuranee is had that the low foie-
tion fibers will be retzinsd in ro:;iu'm\ at alt times since
the boudadle flers are prw:‘n':“;r reinined in position on
ths S\\ppulimf} raaterial, cxamp!s, inherent resista:
to bond 1.3 is possessed by the polvineric Luorocsiboa
resins zac these fibers H“w b*w succesafully woven on
a coaveantional backiag mmierial suw.h ag colion, rayon,
nylon, wool, gluss and the like, in such a mannar that the
working face cargles uniformly mntribuicg fiuorozurbon
resin fivers onits surface. In anv arcapsainent fibers are
cmployed on the worki ¢ having lu‘.. friction ¢
teristics, while dissima ars or ¢ords on the 0Py
face have tondubie ch:ur.vi““xffns. ‘ihis rnox:d) o=
cililales the attachment of such fibare 1o iz mm-,ovr-'q,
body muaterial d by sn»h u ber xmfPrm or vy the
s of adhicsion or boadi A securs the
cotion, rayon, wuol, ole., Thus, toe lov feiction
face moy be applied o a fm.vm:: a bondabie bacl
face, to tae f"\C(‘ of o welbs anierinl if b(sdy i3 devirad
baek of e Iowe frietic: . or 0 the nner o ouler
sidzs of & {obric in eloove form, with the eppoiiie side
having the teadable fuce,
In bearinn and se
wian ti2 Iove friction
scize during vse ant
expocimentaliy estavlish
1 {or the
shieet me

r"" (.‘.

= l‘, = rq
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applications, {eiltre ovcurs
e mnterials cold fiow, sonil oc
anit it Lias not been eo:
ustit thet the b
el iy Invention selative to
fiw fthsgs are much sirevor in
toasile st ! viateriag :":bric;u:al fron.s eAneTe
ly the sanye substancs. np{v, 'n t’
fivorselhyleno resing, tha toiile streny
twenty-iive tioes prenter than the h
material inosheep form. iia oxe
‘.(ru\k,m of thz toirn !ur\n--‘hm., tesin ia fiber or filas
w2t for provides substaotinl resitacce paningt cotd
(1(1\\ Wiz coours whon the resin ix i gheet or Lol
form.,  Add atud pesistnes ;
Row by the fiver, Jeare pechor pm'
h{\,\rl\“l 3
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sined agnsterials having a c ‘ﬂ?ﬁewlf
polished stecl of API%RQNQ
elitcionds being obtained in tw' ahninee of conv w,--;cnfxl
tubrications aud in Jdry form. Tie RN
bon resins are siabhs and usaful of o
S00° 7, and even os hich o3 ’(0“ in copind
can well ba ap; \r-‘czn-.»_-d that svei fibers bactke 4 with i ss
fibers will withstand hizh to r““"m'uu.v,\ dtaeut doforming
wihile retainivyg the lew Iriction c m...c tecistic
In the copending noplication of rlzs 8. White, Szrial
Mo. 396,893, filed &= srember 8, 1953 now Petent No.
2,8?5 521, for Ball Joint Hoaring Stctores, a bril iad
is illustrated having cne .\.,nr,m maadz from oa oluot
insert the shap» of the ball which is s by the coplice-
tion of heat afiar tha insart iy siopad to the m‘rwcl..
surface under pressure. VWhen the compound f2bric was
sceured fo the fusert with a surlace of Telcn eng ,»d
vwith & mating polished sutfnd:, the joint was opeoreled
more than 600,000 thn2s in ﬂl: absamce of 2 lebricant
and under a 19:':1 of 2203 vounds per souare inch withe
out any visible wear on ths jniert or surface, Under
such a load the mn.: was exzeeted to nava 2 hish broake
away characteristic, requiting = mw 'nt:'
fores to initially raove the joint tann
it thereaftzr. “Tlis breq! 1kzway fead of t. ;
Tefon surface ahove deseribed 'u
quiting no noticenbls uniount of alie
to move the joint after urca‘..nwa/ TFor crample, ball
joints, such 25 thote cemployved in 2o automolils baving
a load of 1200 powdb per square inch thereon have a
static and djmrmc fore: .,‘,mlem ent (o produce inpva-
ment of 145 ft. pot.nds in cach iustance.  After 360,600
cycics of operation, the foree requirement ia both in-
stances was 1 ft. ponnd and at GO0,C0D eyeles tha fores
requirainent was 134 i, rouzds in both isstances.

RIS
stures throvh

. - 1
focaes, and gt

.\.

y 10 v re-
=1 jores over that

nda
this tc\t, a small amount of greron
roetal face of the socket at the thne of essemidy. Mo
wear or damage to tha surfaces was found v ‘hen examin-
ing the joint parts afie or the EC,00D cyeles of operation,
Ac»or(mﬁ]/, the nain ob,:cls of tiie invention are: to
provide a compound fabric having a low friciion urfag.c
on one side and a bondable surfase on the opposite side;
to provide a nnp ot webbing with a face of low friction
fibars which I3 wovon d‘r.:c?.‘.y {n: 2rei0; to provids a sleeve
of fabiie mur»rm! ha n'ng o.} the {nner or enter face a low
friction fabric wnterial and on tus #nosite face a bond-
abls muterial; to prfl(lc’ a com: J:.vrvd inboic with a face
of low friction fiher woven togethor to foru a compact

continuous surfecs Aaving on one sids tierzof exposad

in
was applicd to the

BRI

cords of bondzble material; rnnj. in w"r-'al to provide
a fabric having a facs of low friction cunractaristics which
is simple In construetion and econonicnl of manu.‘acmrc.

- Other objects and featires of novelty ¢f the jnvention
will be spechically pointed cur or will become Hym" ant

when referring, for a beiter und crslunéing of the iaven-
tion, to the foilowing deseription token in cm,umnon
with the : .cccmpwy.n drawings, wherain:

Fizure 1is 2 plan view of a fabris of the low friction
tyre having bonduble cards sezured to ons face thereof;

Fig 2 is an calarged sectional vizw of he sivecbirs 1(-
lusirated in Fie. 1 and also the bucking mambsr to which
it is securedds

Fig 3isan v:c('onn! view of a hall forming 3 joini with
a wo en low feiction fabiic fice of a sirip of webling,
embodying features of the inventioi;

Fiz. 4 is a sactional view of 2
vlayed in the socket of

5 (A%
Yoo, S 19 an enlaped [}"‘\ view of the low friction wey.
Lt 'n‘:\::ml s !..u,.a fn Yig, o
L6 s oo doview of vz woven webibinr m

Fis. 7 is a parsprotive view of o slasve wovea 1o huvas
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a

thl

}- enlaied view of the waave employed to

xl.\,-d Lz sleove, as viewed within the cirele © of g,
7, e

Fiz 9 s o sectional view of the strusture Dlestrated in

Fia, ir, fa'lca on the hins ¢ G5 thiereof,
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of weaves may

< for formiag L]L corsuound fabric haviog on

side therrof the low i 1 fivevs and oa the o csilz

side tharvof the for exuinple, whea the
s

s>} luu.,\.": A"L:.‘,r&
cempound fabric is cminloy Jfor faces of senls, the hodias
o{ witch h( vz el z ! thie coinpound

oeve ™ b2 abie 1o expond end eoutract wiih the slas.
tnn erc ma'er"'l &l shoulq oitzr 1o reristance o the ap-
plication of pressurz by the raaterizi of the seal, The
veeavis herein fllusireisd therelore ara m"'c!/ snown by
way of cv"mpjv and not by Limitation, o 1t is to be undar-
s‘t:::t that in dJiffereat eoplicntions different types of
veaves will be employad,

"o' a flat {abric, ;e‘crcn*“ may te had to Figs. 1 and 2
vherein one mathed of veave s iusiratad for preducing
the compound fahric }'umg tha substantially solid sur-
face of the low friction fise ors :;.xr.. the bondable bLacking
Iny2r, subsiantiaily all of cir s made up of bondable
fivars, The low friction ﬂb;rs D form the warp of the
fabric, while the Ahars 11 form the iillar thereof. The

i sed parallzl to the

layer of bondzble cords 12 is dis
warp cords 19 and is relained by ha wving each of the filler
cords X1 pick up a bondable cord 12 ot certaia s Y‘cu.l
poiats, Dorein illustraied as every fourth cord. The nex
adiacent filler cord 13 picks up the next adizcent bond-

avls "a.d 14 and skips three of the sdjzcant bonding cords
bofore picking up the pazt adjaceut cord 14, Thz third
filizr covd 15 will rml ug t.,e next cen ting corrl 13 and
will skip three bonding ¢ords and pick up the next adja-
cent bonding cord Y5, The u)ur'h [iYter cord 17 vill pick
up the next adjacent bondin: cord 15 and will skin three
of the banding cords wutil it p'c':s un the next adiccen
bonding cord 12, Thus, it will ke seen that the greatest
pereentngs of the bonrding cord will bu exposed for bond-
ing T,urp" es and will 12ave the oprosite face of the fabric
substuirt 1, oiid with the warp cords 10 and the Slier
cords 11 of lo.v friction material, A compound f.‘.:‘ric is
thius provided lizviag low friction fibers 0a one frroz and
bondable fibers of cords on the cprosite faea. fe layer
of bondable fibers or cords 12 iy be readily bonded to
@ beeking :.."nu er 1% by o Lr"c of sviteble bonding
marariul 20, As stated previex isly the bonding mzteril
20 can be any suitabls matericl which will bornd collon,
rayon or weol of the layor of bhondzbte fbers 12 1o tha
b .:nq member 19, and 1 e beckive momber ch be
#iade from.ary siitahle mat erial such o, for examale,
of 1ty tharmosetting or thermoplasiic resing ment
previously, fo form beer: 195 and 4. Lke,

in 1135. 3 to 6, a webhing 21 is ilius trated having on
tas face 27 thoreof the low fr'\,h-m fibers,  The {aze of
the webhing is woven somswh at a3 a stsgve ntouvt o
plurality of lennths of cords 23 xwhvd‘ A the interior of
tag sleeve ...11 Previde body 1o il rasulting veob., The
ong fac: 22 has warn cords 7 ard ‘l“ T COris 23 of tho
low friction fibsrs wovon togther at the sams time that
warp comds 28 of coilon o «her taterial are woven
with filler fivers 27 of cotton
oiar foco,

arociner mnteric! on the
webbing are ticd tuather b ¥ the cords 23

L.c fron! and rzar woven rocticas of the

: d5 23 vhich sacurely

J‘c‘“-n he free long'h 8 of cords 23 in pasition thareba-

The Low fricting webhine cay e oempla

raved do e 3, wdihin o elrnnclslonsd ses
CLGEas the vk Wy voedar Ty Sliureg, with t‘

o e A Nl M ball portion 31 of g

ia'ute I euch sa anememeat, oy
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cand the ballw) ich Foraoils lu; in .no\f ar i )“nrr' tne bearzing surefice, L
without re i 5 £2. A compound woven fabric for low friction

It
o tue low

: baire of

is to be un(’“r‘;too 3 that vwhen depth i daci, o
friction the opposite fucs of the Vet
cotton or like materiol, may be ‘n'\ndC". tes (::1131' vody
m‘lt'_‘r‘iuh to which the low frictie als

In Figs. 7, & and 9, a flluml' qu,n m tn in
ialusutu.cl, that wherein a si
friction fibors ond &
arrs lgemc‘. t e cord of Lo
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awty

Vhn
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I G

iy n't'
m “'Jn .l 3.
y an

wound inio c,; 't’.ric:d forni, {he Pum % eans
adjacent cord 33 cach revoluiisa while shipp

35 pricrly N.mu' 50 that 83 1be cord 59 4
cylindrical form 2t the end of five tuns
engaged each of the five cords 32 ¢f 2l o!

the low friction eords 34, It 15 caufsmnl

af such 1nate 1wy bs pliced

of braring soals and tu, lm., %3
p*;vdir" 'lm

3.
uon

fcv

Cae
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iag and !
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Res, o mateninl of

suvstantial suoveraent, the sleeve of low {
rst contract or ‘pnnd h.crwu!n

or

clostic hogicr
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Lo i the

friction m.w*'al WO
will not restcet t“*
bo(.y material of tha szu!. ¥
the varions weaves woers here] a !
ample and not to be consideres 1 miting si;
of known weaves may butter b., LTn.A(s/1
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other typss
far earizin
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applientions of the resulting fa Urie, webbing and sisava
matetials, It is to b2 undersiosd tast th \.\,vm- JALE
terial of low friction fibers may be arplizd to oty

o (I\cr.zr».l which,
cout a stern or rod withia a p
Friction engaperment the FCWILT:,
'-l could be providad by ths web

packing matzrial to form a fac
compressed o

will have low
packing m"t'

hlzo
;_h J»Al a
biag 23

if Wl of the cuicr surface coninined the Jow friztion Tibers.
It is also t-a be understoed thut the low iric i fibers

could be retniuad uson a Isver of mate
is sceurad by ca;*dnlg, v

eritl to which it
eaving or the Hia 1o prevent the
cold flow of the fibers when s‘.‘..\:\:.,tm t., Brass The
spacific examples rocited hecelq are et 1o he r"d
limitin" &5 the low fricticn fibrrs may ba _sectre
layer of ronterial by cihsr means not &
and the wauve f‘l’hbx"}k.\.. io produciuz the fabrie may take
any form kuovs in tie wrl to o,

iitnd Sush ether
examples as illustrated in Firs, 3 40 0 ingiusive form the
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subject rl""«‘r of & divisional epplication peading i the
Uniied States Putent C*.me

What is clofmed s

1. A comuound w ovm fabric antifriction beeiing ele-
ment Yoving tirends of (wo difioreat ..nlu. s, the ma.
terial of ons thiread having tiie propertiss of being "ko(1~

able 1o u material of & lrmm; T metiber for th purpose
d positioning :b* clier thread, the matagial

of retaining
of which ofior flirecd is tetraflvorostivlona resin which
iz h-.(l‘ly

has lovr fucfi"'x chorneturistics but whis,
bondabls to Jothar neterialsd the marerial of 1he rem-
nazta h:n‘. thm; of
.

o

Pq‘

b{'l the tnro.'us lr\.h".” “'\J I"‘ l\\’D\C

Dlow fdetian ! rafierectivione rosin
ared sabstor r.m.y 01 06: five of i bz o Jorm

o fIT friction bee ine erpesaing surfuce f sreniher
.m.! the theewls hovine 1o Fomdiug (‘.is.
p('ll"d L | lll- U“\‘\H” g ll('l“'\_)[ \“‘l"’ ‘\' 'f b4 Hl"
threads may ke secured in position in g e Hich

(IO\
the

not sul-atldl Ap srovedeFor Release .2!004{

Fosnafiion o l..!j/lll. resin petaer thoead, which nre

faces and the 1ite, thionds of Iu./ friction rosin muts
10 witeh resing will pot o disfectorily Load woven
materian, and thrends to which resins vl X-J(J WOVEr
into til‘ l})ru'u"; of tiws material onothic opnesite side
from the vsatla frze of said orisl a0 that ',m"q Loadzd
the bondinn of reond tireads physizally anchors
said first threod sacad poinds Giwonzhout thae mates
n'ﬂ.

oy a e
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3 £ocoin

wnd woven fabiic fo‘ lovwr [ticticn surf '-r"s
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of reriniig end positio ,;’r';' the cther theead, the paic-
r:'al of which other shvead is a low friction material not
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Imw:'g a cozjicicar of friction ageinit polished stecl in
the cheence of converiiznel lubricanis of approximaely
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on one fuce of tiie fabric to form the low frictivn dear-
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